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Summary

• Juno is currently in orbit at Jupiter after successful Jupiter Orbit 

Insertion

• Target requirements have been achieved in all equator crossings

• There were many changes to the mission that effected the maneuver 

team

– Maneuver cancellations

– Added maneuvers 

– Maneuver locations and purposes
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Agenda

• Propulsion system overview

• Maneuver modes overview

• Approach Phase

• Jupiter Orbit Insertion Maneuver

• Capture Orbit Phase

• Period Reduction Maneuver

• Science Orbit Phase

• Questions
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Propulsion System

• Reaction Control System (RCS)

– 4.5 Newton

– Balanced 

– Axial thrusters

• Cant 10° away spin axis

– Lateral Thrusters

• Cant 12.5° toward spin axis and 5 away 

from solar panel wing with 

magnetometer

• Main-engine (ME)

– 662 Newton

– Pointed along 

spin axis

– Used for large DV 

maneuvers
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Maneuver Modes

• Turn-Burn-Turn

– Turn to burn attitude

– Burn 

– Turn back to previous Earth point attitude

• Vector-Mode

– Remain in Earth point attitude

– Decompose the maneuver vector

• Axial component

– Continuous pulsing

– Point parallel to spin axis

• Lateral component

– Pulse width of ±30° due to spacecraft spin

– Point radially outward from spin axis
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Approach Phase

• B-plane targets to set up Jupiter Orbit Insertion conditions

• Maneuvers during approach

– TCM11 (JOI-5 months)– deterministic  

– TCM12 (JOI-34 days) – statistical, canceled

– TCM12a (JOI-19 days) – statistical, canceled

– TCM13 (JOI-9 days) – statistical, canceled
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Feb 3, 2016 18:00:00 ET (JOI-5 months)

Trajectory Correction Maneuver (TCM) 11

• Targets: Jupiter Orbit Insertion B-plane parameters

• Mode: Vector

• ΔV Total: 0.307 m/s 

– Axial 0.279 m/s

– Lateral 0.139 m/s 

• Thruster: RCS
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July 5, 2016 2:30:00 UTC

Jupiter Orbit Insertion (JOI)

• Inertially-fixed

• Centered around perijove (PJ)

• Mode: Turn-burn-turn

• ΔV: 541.65 m/s

• Thruster: Main-engine

• Duration: 2097.0 seconds 

• Resulting Orbit: 53.5 days
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Capture Orbit Operations

• Capture orbits were the first two orbits of Jupiter

• Analyze/reconstruct JOI

• Gather science data from one perijove pass

• Perform capture orbit maneuvers

– JOI Clean-Up – deterministic 

– Orbit Trim Maneuver (OTM) 00 – statistical, canceled

– OTM01 – deterministic 

• Final design of Period Reduction Maneuver
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July 13, 2016 18:00:00 ET (PJ0+8.6 days)

JOI Clean-Up (JOI-CLN)

• Targets: PJ01 Radius and West Longitude 

• Mode: Vector

• ΔV Total: 4.918 m/s

– Axial 1.155 m/s

– Lateral 4.831 m/s

• Thruster: RCS

• Corrects JOI execution errors

• Green longitude wedge 

±1° from desired target
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July 27, 2016 18:00:00 ET (PJ0+22.6 days)

OTM00

• Targets: PJ01 Radius and West Longitude 

• Mode: Vector

• ΔV Total: 0.062 m/s

– Axial 0.040 m/s

– Lateral 0.049 m/s

• Thruster: RCS

• Statistical maneuver

• Maneuver was not needed therefore canceled 

8/23/2017
Maneuver Operations During Juno’s Approach, Orbit Insertion, and Early Orbit Phase

11



j p l . n a s a . g o v

Sep 14, 2016 18:00:00 UTC (PJ01+18.2 days)

OTM01

• Targets: PJ02 Radius and West Longitude 

• Mode: Vector

• ΔV Total: 0.604 m/s

– Axial -0.051 m/s (negative number indicates burn direction)

– Lateral 0.600 m/s

• Thruster: RCS

• After first science pass

• Target Period Reduction Maneuver initial conditions
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Oct 19, 2016 18:00:00 UTC (PJ02)

Period Reduction Maneuver (PRM)

• Inertially-fixed

• Centered around perijove (PJ02)

• Target: Orbit Period of 14 days

• Mode: Turn-burn-turn

• ΔV Total: 395.17 m/s

• Thruster: Main-Engine

• Duration: 1305.4 seconds

• Canceled due to valve anomaly at checkout
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Oct 25, 2016 18:00:00 ET (PJ02+6 days)

OTM02 

• Targets: PJ03 Radius and West Longitude 

• Mode: Vector

• ΔV Total: 2.618 m/s

– Axial 0.585 m/s

– Lateral 2.580 m/s

• Thruster: RCS

• Added due to PRM cancellation

• Due to safing event at PJ02, OTM02 changed targets midway 

through the design process
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Science Orbit Phase

• Complete 32 orbits with evenly spaced equator crossing longitudes

• Maneuver opportunities increased from two to five (Note: Not every 

orbit needs nor utilizes all of these maneuvers)

– OTM (PJ+7.5 hours)

– BTM (PJ+7 days)

– APO (AJ-7 days)

– BPO (AJ)

– STM (PJn+1 -14 days)
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Dec 12, 2016 00:34:00 UTC (PJ03+7.5 hours)

OTM03

• Targets: PJ04 Radius and West Longitude 

• Mode: Vector

• ΔV Total: 1.201 m/s

– Axial -0.264 m/s

– Lateral 1.159 m/s

• Thruster: RCS

• Only maneuver needed to

target PJ04

• Blue arc is 1σ delivery arc
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Material found in paper

Other Maneuver Deliveries
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OTM04 and APO04 

Delivery Arc

OTM05 Delivery Arc

OTM07 and APO07

Delivery ArcsNote: Delivery Arcs are 1σ
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June 8, 2017 18:00:00 UTC (PJ06+20.5 days)

APO06

• Targets: PJ07 Radius and West Longitude 

• Mode: Vector

• ΔV Total: 1.095 m/s

– Axial 0.008 m/s

– Lateral 1.095 m/s

• Thruster: RCS

• Axial minimum ΔV 12 mm/s

• Axial portion canceled

• Removal of axial effects

– Radius: 0.262 km

– Longitude: 0.015 degrees
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Delivery Arcs
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Summary

• Juno is currently in orbit at Jupiter after successful Jupiter Orbit 

Insertion

• Target requirements have been achieved in all equator crossings

• There were many changes to the mission that effected the maneuver 

team

– Maneuver cancellations

– Added maneuvers 

– Maneuver locations and purposes

8/23/2017
Maneuver Operations During Juno’s Approach, Orbit Insertion, and Early Orbit Phase

19



j p l . n a s a . g o v8/23/2017
Maneuver Operations During Juno’s Approach, Orbit Insertion, and Early Orbit Phase

20

Questions?
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Maneuver Performance Table
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Maneuver And Delivery Tables
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